The role of cysteine residues in the oxidation of ferritin.
We have shown that ferritin is oxidized during iron loading using its own ferroxidase activity and that this oxidation results in its aggregation (Welch et al., Free Radic. Biol. Med. 31:999-1006; 2001). In this study we determined the role of cysteine residues in the oxidation of ferritin. Loading iron into recombinant human ferritin by its own ferroxidase activity decreased its conjugation by a cysteine specific spin label, indicating that cysteine residues were altered during iron loading. Using LC/MS, we demonstrated that tryptic peptides of ferritin that contained cysteine residues were susceptible to modification as a result of iron loading. To assess the role of cysteine residues in the oxidation of ferritin, we used site-directed mutagenesis to engineer variants of human ferritin H chain homomers where the cysteines were substituted with other amino acids. The cysteine at position 90, which is located at the end of the BC-loop, appeared to be critical for the formation of ferritin aggregates during iron loading. We also provide evidence that dityrosine moieties are formed during iron loading into ferritin by its own ferroxidase activity and that the dityrosine formation is dependent upon the oxidation of cysteine residues, especially cysteine 90. In conclusion, cysteine residues play an integral role in the oxidation of ferritin and are essential for the formation of ferritin aggregates.